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Goals/Objectives: Observations of exoplanets at a broad range of wavelengths from the visible to the 
infrared are crucial for characterizing their atmospheric properties. Here we propose to use the K2 
observatory to monitor a trio of systems know to host close-in gas giant planets in search of planetary 
signals at visible wavelengths, specifically phase variations. The shape and amplitude of planetary phase 
variations at visible wavelengths place important constraints on the planetary albedo, global circulation 
patterns, and global energy budgets, especially when combined with similar observations at longer 
wavelengths from observatories such as the Spitzer Space Telescope. Phase-curve observations of Kepler-
7b from the original Kepler mission revealed the presence of an inhomogenous cloud layer. We hope to add 
to the current population of exoplanets with visible wavelength phase-curve observations by selecting the 
most viable targets in the K2 field of view for Campaigns 6 and 7. By expanding the catalog of exoplanet 
visible wavelength phase-curve observations we will help to further refine atmospheric theories for hot 
Jupiters.  

Methodology: Three known exoplanet hosts that are sufficiently bright for phase-curve studies (V < 13) will 
fall upon the active silicon of the K2 detectors during Campaigns 6 and 7. The planets in these four systems 
(WASP-55b, WASP-67b, and HD179949b) are all Jupiter-sized planets, but span a wide range in effective 
temperature (1100-1700 K) and gravity (5-20 m/s). Effective temperature and gravity are two of the 
strongest drivers of both cloud formation and atmospheric circulation processes. Two of the targets (WASP-
67b and HD179949b) have been observed with Spitzer, which will allow us to disentangle the competing 
effects of thermal emission and scattering in the Kepler bandpass. In particular HD179949b, a close analog 
to Kepler-7b, has existing Spitzer 8 micron phase-curve observations. We will use our well-developed Kepler 
pipeline to process the data to achieve the level of precision necessary to robustly detect any phase 
variations/secondary eclipses if present. We will further develop one- and three-dimensional atmospheric 
models for these planets to aid in the interpretation of the K2 data for the identified planets.  

Significance: The proposed observations make use of K2’s unique visible wavelength high-precision 
photometric capabilities. Phase-curve observations require long-duration, ideally uninterrupted, stares that 
only a facility such as K2 can provide at visible wavelengths. Only by combining information at visible and 
infrared wavelengths can the three-dimensional thermal and scattering properties of exoplanet atmospheres 
be truly understood. The observations proposed here will provide important constraints on the physical 
nature of three exoplanet atmospheres, but more importantly allow for comparative studies across a range 
of wavelengths and planetary temperatures.  

 


